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INTRODUCTION
Deployable truss structures have been applied in many applications, such as solar arrays, masts and antennas (Meguro et al., 2003) that have small-stowed volumes during launch, and are deployed by certain means to assume a deployable truss structure consists of a large number of struts and kinematic pairs, which are simple, such as revolute and pantograph struts (Cherniavsky et al. deployable structure has many advantages, including lighter weight, higher precision, smaller launch volume, and higher on building the dynamic model, solving the differential
Kinematic Analysis of the Deployable Truss Structures for Space

Applications
Xu Yan 1 only addressed simple beams and rigid bodies, which are the coordinate partitioning method of constrained Jacobian tangent space method for constrained multibody systems basis vector of the tangent space of constrained surface investigated the mechanism characteristics of deployable truss and tensegrity structures in their literatures (Calladine et al. (2000) Newton chord method was employed to solve the equations approach of deployable structures based on the straight-and control methods of the hoop truss deployable antenna were systematically addressed a kinematic analysis method of deployable truss structure based on macroelements, in which
EQUATIONS OF MOTION CONSIDERING DRIVING CONDITIONS
Dynamic equations for the constrained system
For the deployable spatial structure, the dependent Cartesian coordinates are used as generalized ones for the dynamic two revolute joints at the two ends, and the kinetic energy of
where X: is the generalized coordinate vector, and
where Q: is the vector that includes the external and velocity dependent inertia force, X
deployable truss structures, the vector dX, according to the types of constrains of the entire structures, the geometrical
Since all constrains of the deployable structure are constant with time t during the deployment process, the derivative of
where A: is the corresponding Jacobian matrix of constraint
where h , h 2 , … , h p : are p independent displacement modes of the rigid-body movement, : is a row vector that consists of these combined
With the initial condition:
When the initial displacement and velocity vectors are known, the vector t=0 and acceleration of the deployable process in each time step simple and can be summarized as follows: simulation, such as the coordinates of the joints, structural topology, constraint conditions, driving mechanisms, boundary conditions and the length of time step, and so on, are provided; n, the mass matrix and driving force vectors are formed; Jacobian matrix are formulated; space of are determined; has full column, the rank will be estimated, if so go to the ninth step; displacement, velocity, and acceleration of all joints are obtained; not, go to the second step; otherwise, go to the ninth step; step, otherwise, the analysis should be stopped; Active cable driving and friction force vectors of the active cables, which forms the term Q in cables are driven by the motor, the cable length becomes the active cables will become smaller after it loops over the pulley, so the Coulomb friction law is employed to consider is assumed as T active cable and the pulley in the joints, driving forces of the cables in each deployable element are T 2 , …,
and a microarc element ds in the contact point between the length density of the active cable is and the internal force vector is denoted as T( vectors in the contact point are denoted as f ( ) and N ( ),
where and : are the velocity and acceleration of cable length variety, r: is the radius of the pulley, : is the half angle between the two active cable elements and ij in a
into equations of motion, being the second one employed: . 
Such force of the vector Q of the entire structure is obtained et al
JACOBIAN MATRICES OF THE MACROELEMENTS
In this section, some deployable macroelements are investigated, and the corresponding Jacobian matrices are matrices for a constant distance constraint on the members, the position constraint of the sleeve element, the angle constraint of the revolute joints and of synchronize gears have the formulations are not fully developed here, therefore see Nagaraj et al. 
where the direction cosine of the uniplets ij is
It is assumed that the length of oi, ok are a and the length of oj, ol are k*a other at the point o relative position of the connection point o
Differentiating it with respect to X, therefore the Jacobian matrix is obtained: 
Ae =
